
<C_wJl <J^b- Lg-Ap J^apxll <Zj la^L*i I 4P^»^ ^£»Lv«l y 6 A^Zxj 

^Jp 4jU>-tA3 olo jLdl aJms cJJs> jJ (J L^pLH o^A>sil <u>*^Hj jji {y> tUjjJl^Jl (jjjLc 

! <U>t^jJi.l 0 -Li J-s^Jia ^ jZ. i 1^ • 4^*** *y I 

.a-^^JI JUjJdl eJU- j s ;^ilil oU ^Ul : U* JU jJJl ^JlilwwO j^P i>- L> LJIp 



( A^p'jU-l ) i>t-jJ! -; 



ISLa Jtj-wJI ^uw? cJl5 *1 
^jp 4 jU-V1j j aJLp ajU-VI jli ? liU jl ? 

43 jAjh jju 1 4j 4jlwb (J yAj jLS^ . 4-waljdJl ^1 4jj>tX Jl 4 — 3_Li> 

. iJlill <^jUxx!l jjjL>j iJLJl ap ^Jp* s 

iJL^Jl 4 p ^Jp 6 ^ijii J-alj^Jl • aJLA-I a-L* (j 4 j^juJI l)j5cs 

C_5^ 

jl 4 JLA-I 0 Jl* ^^JUaJl (j-*-® j»-l> ^i lil Lai 

^ 44^l^jJl ^1 Aj ^> tXil 4i>j (^jJl 6-£*Xil *AjA>c«J 

,J>«-*rJl *Uapl 




O L 3 a ?C4 Jaiii CjU j-L*~a 

4 JUaJl j*jjL oUaxil aJLo jJl OJ15 \ c $a j tL^>-l Ajlj jJI 

.^JlP ( y2J ^1 LgJbj^O L$la oU jl*il ^1 ^>*^1 Jj^>- JA 




4 JUaJl J La^.} 4 *^/ 2 ^iJl 

^ 3 1 ^1 ^ill cJ . L^a3 LJUa^ 

1 Lgj>- JLSJ ^yJl ot jA-^iJl ^ U di!i jU ioLj y 
JiVl <Jp LaJX>“I ol ^wvU 2 j OwXp Li (j jSo ji 4Jw^ 6 ^Ui 



o^La <U^JbJl oLwwJ^il ^»>pI jil JJjJl <U>c^il oJ-A ’;«■ 

Jp (j- 4 ^ j^i J ol^-l j ^JaJl ^ jJp 

.Ujjjisyi 

^Jl>*I <CoU <U^l>” < J 1> * m >i ) «U^ r^ ll 0 jjfc *>;» 

J h **» ^ll ^jjjJaJl J oLsM j iv^JaJ l ^ jIp o^U 
. L^JLp ^jA Jj *)l ^Jj 4*^6^ i.1 6-X^ (jl »w*i Ua i3 *)J 7 ‘ c 






^oLi-l IJ-A 



j t^Jl... oLT^I j L y2jL*ai-\ j Jj>-I ^ i! j oL^xll j |t-^Lill 

0 jp£* ^1 1. . . ^-3 ^P . L)^" ® ) li cJl^^vJl IwolS” 

0 V 1 0 y^LLl oUjLJ.1 jLUl J ( . . .(ju 3 L a \ Jjij jl? 

. (w-JUaJl (^jJ jxil jJl ^p ^»La»I LgJp 4 jL>-^I 



^ Jl3*-I IJl& ^a J^oLjcJI jtJo 



<Uj j^tlil 4-s^lj-Xjl »w->L>- 



ISLo ) ? gixiwvj ISU c t !iJUl a)^ j/l £> JtA>- ^ Ulp 
d->La ^JIaII La 4 ( Japl 4 4 >t^Jl Japl 4 ^/2«L>6^-%0 

4jU-VI ? ^->Lwa jiil jl jiJl ^ La 4 ? 4j>- yrl~l\ 

.Jlj^ JS' Jp 



JJUJI 



oLkJk tJcupj 0*1 jij JJl?xJl J jL>- ^ v — J LLaJ I j»jij 

? Ja>“ j\j 1 3 La ; J|>J| Jp »W-^ 4-Jl^ 4 J^L*J jj3 AAojJl 

j\ (J ^1 (3^° ( - ^ w> *^ w0 (j^ t *— »X3 

■lag.:.^ JJl>«jJI oLk*il 4iJ jjl A^CsJa OoLS’ l^-^a J ^Jl . . . 0 JJ^ 

.Ijd! Ij^- 



jwiJI 



aJL>- oJbl jla S^LLl 4^0^ jl JuA>TjJl — jLia " U^Sj liU 
lili jl ? OJuly <-JlS !(Jlj-w*Jl 4 -m.>u j^A^tflJl LXjU 44^*-a 

.i>JloU>dl Jp^NL j^UiUr>l J ?Jbljdl^ 



4loca 0 ^Us> rJo *^P O^Lp -X>tdl rA-^J I L jLo Ll£ aJL>“ ~ 

j 4w*-Jlj^]l JJ^ (3^ 4-^jjAU 0 j^liaJl Jj w\j>cJo ^*->tXLl AaxI j2> IwLj 
I^J 4 ( ? liLa il^Jb liLa ) J-^IjiJl jj£- 

Jp y» J 5 1 ^; ^ t Jp-I Jl < 3^11 






Clicli 



b kUU C» I.CU / Lt, ?t> 68 l-CU "M • • LX ^0 68 1-6U 

-<p tf^nc?’ ^n r ? |» oi C3’ 







(^— u)L a^LII 



-5 



-10 



A 




Ja_ jJl PH Jl 4*J 

W 


1 1 1 1 1 

1 2 3 


4/ 5 6 


1 l 1 w 

7 8 9 




— 1 AAo jJl - 





( 7 ) 

j£-J jLJl jl aJa^-^L < J £j J-1 Jl ~ 

» JLJI j v— >- jil jjJaiJl JVj lS j£ A3 L-a ol jJJ 

I ^a> J>-l j -0 VJ Jl^ jLJl j*-~-~A> “ . Ja-*» jJl PH aJV-U 

. PH< 4.5 t PH = 4.5 t PH > 4.5 
I Jj \^ loJl>- Jp aJl>- J 5" j aJj^-JJ Aia^Vil " 

j6\ Ail—a v JLJl v-.jgaSl y>u jLj Jl \ PH <4.5 -Up % 

. 4.5 jpJx*-jJI PHjL^JilJS' 

. *JlJl aJaa J^jv-JaS ^5 1 j>j jyjjl V ! PH = 4.5 JL XP& 

jl Ail—a t— ^>- jil v— J aaSI j^J <jyj Jl ! PH >4.5 -UP 3? 

. 4.5 Ja-* jJl PH^SjljjS' 

L-Aoji-I A— AaIajI I v— jL— *^ il Jp jl— aJI -La — aj . 

: Jj (J aU JS JLaj HJ-L jjSL toLJjjJJ 

y_ vvv u . dUS j PH Jl L-J J>L*Jl £_a aJ L>- jil j5>LL!l £La>j! Jp J-U c-JLJl l-JaaSI j>j jujjl ±S j£ o^Lj : PH < 4. 5 -Up 0 

. iS *J~\ Ja^jJI ^ H + JJ JLuS'l (- NH2 ) aJlpUJI ^Jslfc jJl ^b LL ^ J* 
. \J>\jj$S J^Los jgi aJLwJI oL>LJl 3 -Lp ^jl— > aJ a^>- jil oL>LJl 3 -Ip jl Jp J Jj <—Ja3 J j>o jyjJ I -J • PH = 4.5 -Up 
^ lij jl l ^ w LllS j t PH Jl LJ ^LijjU aJ aJLJI j^>LJI ^UjjI Jp J-U v-a>- jil v-JaaSI y>J uyjj Jl o-^j • PH > 4. 5 -Up -» 

.H + J l& j> y>Cj (— COOH ) A^*,<gx».J-l A-4$UijJl L— J 

aJLI^J-I a-^UM AxljjJ a>- j^ L-LI jl £w^>l jJl JJ tAjj^u] I o-u Jl ^ i^l ^jj^JI oLLw J^>^>- <y* • ^luu^Vl - 

• Jd lc^ ApL-v? <j^*d I JJ .oLwJjjJJ 

.( hju yJ\ ) aJ-L?' oL5 ja oLJjjJli .^Jp li Ja^j J ^y2-*s>S j j <J 5 -\pU5 oLJj^JI cJ ^ 



JL^ J ^jaJI J^j uyjji ^ ~" ijr*^ J^d 

^Jl^oZa J oJl?-I jLo aUa JjO UIJCol Ja^> jJl PH A>-j3 ^Jb 
? gUl-JlSU j^y^uil^-J j JJl>- X“) A-Jalll j(+)v^Jail j^jAdLJl 



(2)yljJLI 



jJo ^ diJi jl VI C jUl ^^Jil ^>P AiJ jJl ojbb : -1 

.aJUI AA) jU j L^aI jij A jij dJJJJ (. J-Jj>tJJ jil l-uil J luu> 

<. Jl—Jl <wJaaSI y>*-> j^jjJJl j j^-J Vl ^y> JS" ; PH= 3 . 2 -Up — 

. j\JaAll jro iiULl .a./?r«.4 J (-iLwolj jiiJl ^Ao 

^jJJl ±}j>zSj jil (wJaaSI j>j jJ--«Lj jixJl ^3 j>Uj I PH=6 -Up — 
. j\ : )aa]l jr-j ^Lil J jdVl ^^ao I^Uj (wJLJl ^Jaa!I j>sj 

<wJaa!I j>cj dJLolJ jJjJl j juJVl ^yi JS" ! PH =9. 7 -Up — 

. (J^JaaS l (J'J A3 LI I cAsA^ I t A. * > ~ ji I 

dUJJ . jw- aJI ^J^a Jl>- L JJlJI ! e j^til AiL-a oVa>-! JJ-*J — ^ 
CU) ^yJl A> j>tJl JjVl aJL>- J l jwA J^> Jlj— Jl I -L ^jAAfiili 

: Jj LUi j -Ala j Lys s ^>J>I AiL-a J 

(— NH2 o-U^I j AjJlpli aaLj LILuj ) J^Lia ^Ual jL Vl — 
L>- j>3 A->cL jja3 ( PH =3.2) Ja—A>jJl j^a Ijjj j^j 

juiVl il j>Cj LJJlI t( — NH3 + ) o-U>“ jJl Aj-XpLaII aaJ jJl ^L aJp 

.^JLJl ^JaaII J>CJ 

ax5Lj ( j^uJpli jjwLlaj LLLw ) (^-Xpli ^Ua I jj!l — 

jL,^>- jL>cL aLp ^Ja3 ^^2 a<>-I-I 1a «.*> jJ I <j^ j j jd J L*-*S , I 

L_ . laSll Jj>tj ^Jl AiL—a ^JaA) j^ 3 LLIU C jjU«>-Xp L aI I j^lA-la jil J^jL 
(wJaaSI j>J Aoili-I O^lj Ax>- jil ^JLP ^lj J? AjV tv— JLJl 

.^JUI 




nil Ml 



^$L j-g^JI JULl J *44 ^^ l j^L‘ , I 3 iijL*> a) jIa» j* J 

^j^aU^Vl o-L ^j-a JaJL>- t aaL^- PH ol>j^ -Up 

JLxj ^ ^>-1 . LL) j-gJJl 0 J^>dl Ja__J yU* uLsAb J AU--a V I 
J A>5^j> ja JlvAaJI ^L • oil J*A23 LUi 

.- 2 ilJjJl- 
.i^igsto JJb-4 

-Up Ala j Lys 3 ^>LI iiL-a LVu>-l JIp 

. PH=3 . 2 



Q 






PH=3.2 



Q 



Lys Ala Glu 



& 



PH=6 



Q 



Lys Ala Glu 



ji> 



PH=9 . 7 



Lys Ala Glu 













"Vl ^>uJ! *1 y>-\ cJJlAI oLia^li jSJJ i. I V 1 

f' f- 

pjj j 3 iUp ^|p ^ ^^Jl y& w— 3 -XAl tjl L^£-l ^3 ^A ^t*ys 2-0 4 jI 

4 J&UVI ^^Jdp ( ^ ) -l~ L 4 lSbiil iu^Vl 

I 4 j j>d! oJ-A 4 a>w *£3 dUJJ .( 3 ^ jP J*>La j j^ii J 

. 3 ^ jJJl j jc J\lt JS' *~Sy j J>“^ ( o* ) ‘ A rc^' 

: jl - 3 ilo jJI -{j* l J*«UuJ! ~* 
( ^ ) JL~Jl 4 aUI gJl y <Jp e£ jbM J jia*ll 3 ^ o^JaS ^^aj yo # 
. 43 jj ^Jp (Ln>-^ <Japl J' ,jP>>L*JjSJ! (JJ 

. a I ^jV*/ 3 .^*’ ^«0 Oj^-'J ( ^ <>XwmJ 13 

o y>tA 4 iLwo j tjj'yi 4 jdJi JjiljJ 3 ^ a> ' jJJl o j>*-& iiLwwo # 
4 *d y ( L J^) -Ludli . 4 -Jliil 4 *JLl! Jjiljj 

'Lfy* J-Jl J (J^J^I 



mmm 






^JlillJW.1 



rJjlJtll 



(4)^>ljJ-l 



^ULIJlill 









uy*rj ] 



1 JXiJI 



fjjN JUiSI £ jll ilSdll I ^U-Vl - SiSJ jJI - Jir 

: c sr^y.jfi 

. JpUJI 03 U ^>tp J ” 1 "JSdJl « 

. JpliJi o^Lo J ;; 2 v JlSLaLSI # 

.” 2 ” j” 1 ” 0 >^'u^bjlS- 

? Jjp* bU 35 

— 5 4 JLj jJI— 



iJV-b iSU^Ul 6 ^-^' ^ ur ^ 1 UW : Js^» ~ 

.iiJ u£ 3 l J( c xu*»U 3^3^ 

^ y** ( j^a 3 bj Jaa-!>L> j^S” jJjJl 4 iU^j, Xp! jixJl SJU- 3 $ 
. 4 *jL> 8 0 3^3^^ Lu^j2j ^-Lx-o tJa~* jJl ^v^ x -vwS^Sl I 

Ja-orf jJl (J ij* 3 *? • 3>^^^ J <3 ^ 

.^» 3 j ^1 jb y ‘^L ^ 5 4 IjL) 

<£ j&~ vlj 3 6t ^ ^3^' * I “■ 

w^Vl W >i Dl iWi! ili>-^ll cJLSi O^UJI 

; i^x!l oJua 4 ^ 5 *>L>" (Jb!L j 4 JpUsJI 5 ^U jJw 
. Jp>lil]| O^La 4 ^Js? yjCJ <Lyjy')l I 4 ^ 5 " j*J*£ 

Cr 4 ^ Lr**i *Lrri L^d * 

^La^- Jp wJjaxJI J^-I 3 ^ ! J J*i ol^ . J*A O-U 

J i?J j-i J 44JI2J! yA>%^ 

0^3^^^ n * 6 -La (J L)j^> tiSjU-Jl 

jt 0 ^ UU . w Jplill S^U aW£ ^ >!L 

, 4 j^>vJI duU U ^ 0 ^ 



4 x>-P-La ^ d^^ApLaJl 4 d" 4 ^-k»l ^ j-L 1 

Ja^j jL^ j^3^^ •( Ex AO ) 

4iad J t^yabi- Jpldo J->-l3 PH =7 jij^37° 4 jjI 4j>- j3 

-Up JpLiJl (j 4SLL$xdJ I d<d ji^ ^ O2 Jl Jai'y 

oLv^LJLil • ( j ^JL° 4 j 4 3 ^ ^Lp ) 4a1x^- 3I y* 

f w ^id^uJ bU j J.W : - 44 JLu jJl- oLu>»ju ^j 4 iiP 

*£l4r~l\ O2 *~*£ . - vll „,. 

A mg /l ^ 

12 J jjxJlll^U 

j jS j-L*Jl iJU- 



mg /I 

r“$ 



-4i2J jil- 



(S)^! 

120 



TOO 



oji 

2 J^LtJI 



c^> j-LLl« jS* b-A ! Ala^^bo 

.^yil i=a 



-Up- ^lil jjiS' cr d^ Jp iS y^: ^ ~*j J ( ^ ) -Ll-j ^w 3 j 

J jJL>«il 3^0 3?y -L>-U jd . 4pd 4 8 oji ^ 1 0 6 ojl j.?- i>-j3 

:^dl4,^dl3U:> 

4 U-flj f'l jjJ oliaica 4 ^L >>3 ^jp ® jLdJl £-d 

3^0 vU^I j-^ ^Jw<kXU-vJ d*-v>- ( LJIjP^jLa^j^ll ) Jjill 

. 4a y^A 4 ^a\ ^j^al^l oli ^J-Jl^- 

£ 0 j jg ^>~3 3 ^-u^-JI 03^ SJulxil <wisi>tJl yj 4^3 

• (JjLlI J^s^uJl 43 jj Jp AjjL* 
— 3 4_iojJl 4J— 0 l^jlp J^aaxil gjldl 



- 3 i 2 J jJl- 



? l^JlP J^aodl ^l^Jl ja d liU 



i 



J-^J 






iai 









'JjJUll 
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A V(mV) 



0 - 

depolqrisqtion 



-60 



Na + J J>-b Jia? 

' repolarisation 

, K + J <j**a 




-lo-syji 



hyperpolarisation 

Temps (ms) 



y~Le (jilJ-l JLtll 



iaJLJI JLi Jo^Jl ^pjlaJl jjJ 

.(jycJLlI j» jJI j ^yi j-s^aJI J L sr^ 2j> Vi 

^5bJl Jp t Jo**Jl jj^S* 1^-V* J* crV J 

.— 1 0 aJLo J l — J 

j*$> JjiJJ j Jo-*Jl >&!* j^o U jl^Lo *JJ^- 

. ^^NN*>lj ^jl J ^ J pg)l 



(ll)jlj^l 



* jj^t jj>sdl - 

.( depolarisation ) ^Uajii^Vl Jljj <!■>- y> jrV*^' uJ^j- 0 J*^u 

.ijuiH <JU-I Jl Sojp JJ ( hyperpolarisation ) ^JJi> cplkiaJ i? Jj ^Jl ( repolarisation ) fojp iU-^ " 

• ^y$ j^aJJ jy** J>"b oy} <Jaj e-L^AJl cpUaJiaJ Jljj *tJI J>*~o 

.i^ob j£ jl (jl j*Ji^ j-*aJl ^jl j-3 Ja> (j y? Ia>oI ^ t^j^ljjJJ ^>- jL>- (JjjI Jia: pjll ai £— 1 oOjP *ll>l J>t*~4 
4 . * , , L? 1 i aJI^*! Jl v. -> 1 L? ^ *V I ejj ^p l ^ ^ yJ ^w^Ij ^J! ^dkAj 1 f'Lol 



(12)^>tjJrl 



la— > Jl (j ^*J»! ^^jp^*^aJl ^s>tAl . JJ^Jl 

.<uJL^- 4*o jf- ]&j j£> J ,3r*JI il^aj L ^>- jli-l 

aJLW ^y^jli-l Ja— < Jl (j oli ^lx-3>Vl <L~o i( I ) a»L>- J l *'Sc 

.iL>- Jl oijfe 

J >^M <u— J ^^aslao 2j (J DNP i( i*— > ) 4-L>- Jl 

a*±J ^iL3>L ba^f ^Li»j!>U j»3 c j|u5 ^y ? I 3a*^jJI 

ATP Jl a*+£ ^ 1^53 c3J J ATP ^ 

J ^LfcfjNl Jl ^UJb)[l ^ 4 j J DNP JJljU j .aUll 

.bJbf ^jULl J^^II 

ij-^J 0° Sjl i>- wUp j 5J J :( ^ J.I 

•jyS wb- Jl ^ jliLl Ja^» jJl J ^lx3»)/l 
^yLJ Ja^*> jJl ^ ^Jl 'X 2 ) <lU- J.I i!<- 

.|JL>- <kj 3 &>Cj* 4j £^l*J^I 
j 5^1 y£^o JJi>ti!l jl S lil: 4s>- ^ u J , l ol< ji^ll — 
AJL^o 4jiZj y* ob ^J-*il ^lj^*w>»l jU ^4jlo jJl oLJsa^l 

yj£i J! L^s vJI ^jbJl jl aao jJl oLJ a*~a pj>~ JL J ^wi-^gjJl 

! — 1 1 43-3 jJl — y 4s>- yx2*A\ oU jJbil dJUJb OjJcs — 

4i3j Ja^jJl J ^ all Jl ! ( \ ) 4jj>-jil -sic 

• 3^J^' 2?^ 

Aill? i. J.lao 3^3 jJl ^jwXj ^j-«3sP ^^pj-*flJl J3 j ! ( in— > ) 4-L>-jil 

.ATP Jl ifelol UjJUao 

AjjP>- 0 3^5* jJl ( J-^P ^^p^ofljl Jaj ! ( ^ ) 4-L>“jil 

. 4-oo ojl jj>- 4s>-j£ i^-*.lJa.o 

^Jl Ja^> •( i ) aA>" jil 



jldlJLtll 



Ja — > ^Jl J ^all J)^ ll (^^1^3 ^4^0 JI^Jl ( - 5 a,> *- 3.I J^i 
: 5JUI ^o^ll i^j^Jl J jUbOJ ^^1 ciJJ ^ jUU 

j^lj ,^^l^f^:(1)^>l- 

^3oj ^p Jxo> j J <>-.aJJ1 IawIxj (J t^-lil ^^>^j-vaJl {j* 

4*<S ( j-vws3J Ujuj j .idiao a^ 3 ol j^i J AJlaa^l ^o 

jULl Ja-^» jJl J ^l*-3»Vl 

ji j jjL— Ji oU ( i ) 4-i>- ^ii wUxj : ( u ) aI^jIi — 

J jJJS j ia—u jjl J| ATP 'w-v3 ^jJl DNP J j^3jJLj jJl 
DNP Jjy jj. ATP ^ oLX cJJJl y&L 3 j Jlxp j 2 j 

• 4 j J 

5jl <>-j2 (J ( I ) J-l Lyj 53 J • ( ^) Jl — 

.fOO 

ia-N*> jJl K+ £jj ^0 ( I ) A-L>- Jl nLxj 6j J • ( ^ ) Jl “ 






UL.I 



oU J-*ll y*> U j <. ^jGjlxJI - Jj>- “11 — <u3 Jl J Vp ^^1 
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( 16 )^ljJrl 



.JojZ'XpiJ J J^IjJI oUa- jJl ju PH J! ^jLj jcp ATP Jl JSCiS 'i! : JjSfl <U>! # : JJU^I 

. Ujic-li ^jJ-l j Ui.U~ PH Jl o i U^p ATP Jl J£JL3 V : SJUJl iUJJ * 

.Uill oL^SJl J Jb/^UU ^-jUL-l J JsMjJI j*k- jjl UH PH -» j ATP Jl j£is V : SiJlsJt *U>I * 

.( ^JpU ^fjUUl j J^IjJI ) oJ»-^l PH ATPJI JS^ijy :^U^!I 

. 5 jiil oU^SJl ^ 



( 17 )UjJrl 



! oU jl^il 

. Ajj^ixJi *bj (j CO 2 OjjjS" J>-4j ^ 

. Ajj^laJI oljuyi-l frlu (j CO 2 J>-4j 4 

. aj pIi» (3 aLoI^j CO 2 oil *4 

. Aj j^d 2 jJl Ol^J^J-l frLj J frill J>*4j V "'J 

.i^jjJlil o j^UaJl frLjl frill I ^Jaj &“ 



i*~UlJLdl 



jUii 


oljujjl-l ^L*-Ji| 
Ax*.la./?ll AjyvixJl 


v .w^S - jj i 

■ ’ L-jj" 


O2 


+ 


H2O + Ajjj^ CO2 


^<UU _/'^' C2 


+ 


H2O+ Aij^s-b-S'l CO2 


^JLa O2 


— 


£-Lo 4 jy>x*^l H2O + C 0 2 



'g 



< > jL^ J^ Jj'-J-I uyt 

0UJU2JI £jA Jjl-A-P J-P OJ>ol 

. frj-vfiJl (j p l 

^Jl oU ji*ll ^ U 
? J jJbU lJUb /y> 



(T8)UjJrt 



J*~> : 1 J til Oj jr* *:( t ) Jj^l - :J^JI - 

.OjyJ-\ Jjr® Jl (^jU-l ia^jJl j^S'yjJl 

Jl Jj4' J :2 j Jl 1 j Jr* # 

.^jXS j^ll J| yP*“Vl I J-A Jj>-Jj C uiLsjyJl 

J>-b dlijyJl yzJ* J :3j Jl 2j jy* 

• ^ J*lr* Jc~J J>1 

Jl I fji\ Jii^ J~-Mi 4^ :4 J Jl 3 J Jr* * 
.^-jli-l Jl CO 2 j (_£jjj^5JJI J Jjj^JJl 

Jr* J^ : 1 3 JJ °j Jr* * ^r* ) 4?-J-' “ 

.ojyJ-l Jj~* Jl Ja^^l 

J i_r^ Jl : 2 J JP j Jr* ^ 

•Jj4'J(^d 

Jp L^jJj <ilijj\Jl Jl 2j # 
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